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TITLE: TANNIN EXTRACTION 
. BACKGROUND OF THE INVENTION 

1. Field of th Invention 

The present invention relates to the extraction of tannins 
from natural sources and in particular to the extraction of 
tannins present in bark and wood extracts. 

Tannins may be found in the bark and wood extracts of 
various varieties including wattles (acacias) and pines 
(pinus). Such naturally joccurring tannins ar 
10 polyhydroxyphenols commonly referred to as polyphenols. In 
pinus radiata bark for example the molecular weight of 
tannins can range from less than 10 3 to more than 10 6 . 

Wattle tannins are generally of lower molecular weight and 
lower viscosity which is generally believed to be due to the 
action of sugars naturally present in wattle tannins acting 
as viscosity reducers. 

Pine tannins are generally more reactive than wattl 
tannins and are especially suitable for use as wood 
adhesives, particularly in the manufacture of plywood and 
20 particle board . Other potential applications for tannins 
include finger jointing wood adhesives , paper impregnation, 
leather tanning, dispersing clays, minerals and pigments, 
foundry core binding and polyurethane production. 

The higher molecular weight and higher viscosity portions 
of tannins are useful in production of adhesives but ar 
difficult to extract with conventional methods as they do not 
diffuse as readily as tannins of lower molecular weight. 

2. Discussion of the Prior Art 

Australian Patent Specification 533,791 discloses a method 
30 for producing a low viscosity material suitable for use in a 
formaldehyde-condensation adhesive which comprises subjecting 
a conventional aqueous extract of bark or wood to 
ultrafiltration and separating out that fraction which does 
not contain the high viscosity producing materials. There is 
no detailed disclosure of the method or apparatus of 
extraction only a ref renc to simple batch extraction of 
comminuted wood and bark with hot water at about 100*C. This 
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conventional t chnique has the disadvantag how ver of low 
extraction rat s. 

Australian Patent Specification 569,439 also ref rs to the 
low yields of ; the "known aqueous extraction process and to th 
difficulties .of formulating adhesives from 100 # C aqueous 
extracts. This specification provides also a method for 
producing a ^relatively low viscosity tannin extract involving 
separation and treatment of the high molecular weight 
material, with one or more sulphite compounds to reduce th 
molecular weight prior to recombining with the low molecular 
weight material. 

Neither oft these methods teach a method or apparatus for 
increasing 12te extraction yield. 

Australian^ .Patent Specification 579,783 also recognis s 
the difficulties which have been encountered with 
conventional extraction techniques. - The difficulties which 
have been encountered are attributed primarily to excessive 
viscosity .0* the ^extracts and the difficulty in obtaining 
uniformity in product quality. 

Specification 579,783 teaches a method for recovering 
tannin extrac^ which, comprises subjecting bark and/or wood to 
a first stage hot aqueous tannin extraction process, to 
obtain a first stage tannin extract. This is followed by a 
second stage hot aqueous extraction process at a higher pH 
than the first stage then recombining the first and second 
stage extracts* The specification further teaches -the 
separation of high molecular weight material and treatment 
thereof with one or more sulphite compounds to reduce th 
molecular weight. 

The use of a two stage process and the introduction of 
sulphites result in a more complex extraction method and 
increases the" risk of 'environmental contamination . 

In Australian Patent Specification 518,703 the point is 
mad that although it is a relativ ly simple matt r to 
prepar aqu ous phenolic extracts from bark in the laboratory 
the phen lie materials contained in the extracts are very 
reactiv and considerable difficulty is exp ri need in 
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preventing or minimising premature reactions which make the 
extracts obtained 1 ss useful^ This specification ref rs to 
a hot water extraction proc ss as not favoured for use with 
most bark species principally on account of the 
uneconomically low yields of extractives obtained. 

Specification 518,703 teaches a method of treating an 
aqueous phenolic bark extract which involves adjusting the pH 
above 7 maintaining the extract temperature above 49 # C for a 
period of up to 90 minutes and ! adjusting the pH of the 
extract to below pH 7. This method requires close monitoring 
of the extract and addition of chemicals to adjust pH. 
Moreover, the treatment method proposed is independent of th 
particular method used to derive the" extract from the bark 
and accordingly does not provide increased extraction yields . 

Accordingly a need exists for a novel method and apparatus 
for the more efficient extraction of tannins from bark. , 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide, in 
one embodiment, a novel method for extracting tannins from 
bark. 

It is a further object of the present invention to 
provide, in another embodiment, a novel apparatus for 
extracting tannins from bark. 

The present invention provides in one embodiment a method 
for extracting tannins from bark including the steps of: 

contacting bark containing tannins with a first tannin 
enriched aqueous wash medium at elevated temperatures; 

separating the tannin-rich liquid extract by filtration 
including dewatering the resulting filter cake under 
pressure; 

washing the filter cake with a plurality of aqueous wash 
media at elevated temperatures ; and 

separating the tannin enriched media after each washing 
stage by filtration including dewatering the filter cake 
under pressure ; 

wherein each success iv wash medium has a . lower tannin 
content than the pr ceding wash medium. 
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According tcf" a further embodiment the invention also 
provides a multi-stag apparatus for extracting tannin from 
bark comprising an extraction tank for slurrying fresh bark 
with a tannin enriched wash medium to effect primary 
extraction; 

a filter for filtering the slurry after primary extraction 
and for dewatering the resulting filter cake under pressure; 

at least one wash liquor holding tank for providing a 
tannin enriched liquor for washing a filter cake in the 
filter; t: 

a source of hot water for providing a final medium for 
washing the filter cake in the filter; and 

pumping means for moving the slurry and/of liquid media 
between the tanks and the filter 

wherein the filter is adapted for dewatering the filter 
cake under pressure between each separation and/or wash step. 

The invention may also include a tannin rich recycle 
circuit. In this arrangement the tannin rich stream flowing 
from the filter may be separated whereby a portion thereof is 
recycled preferably via a holding tank or header tank to 
facilitate forming a pumpable slurry with fresh bark and 
whereby the remainder thereof is recovered from the system as 
a tannin rich extract. The removed portion may optionally 
undergo concentration whereby to form a concentrated * extract . 

The bark provided as a raw material for use according to 
the invention is preferably comminuted before introduction 
into the extraction tank. The introduced bark may be milled 
bark and is preferably finely milled so as to facilitate 
solid liquid contact and thereby improve the extraction rate, 
aip higher molecular weight tannins do not readily diffuse it 
is "preferable* if only a smaller percentage, preferably not 
more than 5% of the bark is greater than 1 mm in size. In a 
typical . run of mill bark sample at least 20% of the sample 
may be less than 125 microns. 

A typical distribution for run of mill pinus radiata bark 
suitable for use in accordance with the pr sent inv ntion is 
as follows:' . 



wu yi/uiroy 



PCT/AU90/00335 



5 





Less than 125 microns 


43% 




More than 125 microns 


19.5% 




More than 212 microns 


16.9% 


« 


More than 355 microns 


13.6% 




More than 600 microns 


3.9% 




More than 1 mm 


0.5% 




Although the present 


invention is particularly suitable 



for application to pinus radiata bark it is to be appreciated 
that the invention may also be applied to other barks and to 

10 other tannin containing wood products. 

The filter provided in accordance with the invention is 
preferably a pressure filter of the plate and frame type. 
Preferably the filter incorporates the means for dewatering 
the filter cake under pressure. It is to be appreciated that 
the filtration and the dewatering may occur simultaneously. 
In some cases a degree of filtering may occur as the flurry 
is pumped into the filter and further dewatering may occur 
after the increased pressure is applied. 

It is important for efficient operation of the invention 

20 that the dewatering of the filter cake after separation of 
each liquid extract is as complete as possible. Although 
tannins dissolve fairly readily in hot water it has been 
found that moist bark such as the bark residue after 
filtration can retain more than 100% or even 150% and 
typically around 200% of moisture by weight of dry bark. If 
such moisture is not minimised a considerable amount of 
dissolved tannin will not be separated into the liquid 
extracts. It is particularly preferred for dewatering to 
reduce the moisture content of the filter cake to less than 

30 100% or if possible 50% by weight of dry bark. 

It has been found particularly preferable if the. filter 
applies a pressure of at least 10 bar and preferably a 
pressure in the range of 12 to 16 bar to the filter cake 
during dewatering. 

A fully automatic pressure filter is pr ferr d for use in 
accordanc with the pres nt invention and it has be n. found 
that a filter with a diaphragm pressing system is 
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particularly suitable for use in the present invention. One 
such filter which w have found particularly suitable is th 
Larox pressur fijfcer. 

The primary extraction of tannins from comminuted bark may 
be conducted in an extraction tank. The bark and wash liquor 
may be slurried/ in the extraction tank at elevated 
temper a tur#^, preferably the tannin enriched wash medium is 
at * temperature of: at least 60 # C and most preferably between 
90* ancU l$p*C whec^brought into contact with the bark. 
10 The present invention operates on a counter current multi- 

stage washing sequence wherein each successive wash medium 
has a lower tannin content than the preceding wash medium. 
The f inal -wash medium i£f preferably water having no tannin 
enrichment. 

It has been found convenient if each wash medium is stored 
in a holding; tank at elevated temperatures preferably abov 
60 # C and; moa£ preferably between 90* and 100 - C between each 
wash cycle. Accordingly it is preferred if each holding tank 
has heating ipeans and/or insulation associated therewith. 

20 It ha$ beef* found that the method provided by the present 

invention giyes improved results if the milled bark and 
enriched wasja liquor are slurried in the extraction tank at 
: elevated temp^at^res for an ageing period prior to initial 
separation ii' ^he filter. An ageing period of between 10 
minutes* and 1 hour, preferably between 15 minutes and 45 
minutes and most preferably— between 20 minutes and 40 minut s - 
has beep found effective in increasing the rate of extraction 
of tannins in aqcprd?uice with the invention . 

To avoids the filter, lying idle during the ageing period a 

30 second extraction tank may be provided in accordance with the 
invention wl^reby - the slurried bark and wash liquor in the 
second tanfc may undergo ageing while the contents of th 
first tank is^ u^ separation and washing and vice 

versa. 

Th apparatus provided in accordance with the present 
invention may also include agitating means for r taining the 
slurry in suspension in th extraction tank. Pref rably the 
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apparatus also includes insulation means for retaining 
liquids in the system at elevated temperatur s. 

As tannins tend to chelate with the iron in mild st 1 
causing darkening of the colour of the extract and blackening 
of the equipment it is preferred if the apparatus of the 
j invention is constructed from stainless steel, plastics or 

other inert materials. 

The source of hot water may be a holding tank adapted to 
be refilled with water as required) and preferably adapted for 
10 heating water to the desired elevated temperature. 

Preferably the bark undergoes a plurality of washing 
stages following initial separation of the slurry. There may 
be at least 2 preferably 3 and most preferably between 2 and 
4 and not more than 5 washing stages following initial 
separation of the slurry. The wash medium used in each stage 
has a lower tannin content than that of the preceding stag . 
The final wash medium may be unenriched water. 

For use in particle board manufacture a solids content of 
at least 30% tannin and preferably from 35 to 45% is 
20 preferred in the final extract. The tannin rich extract from 
the filter may accordingly be passed through an evaporator to 
form a concentrated extract of the desired concentration. 
Conventional evaporators such as falling film, forced 
circular or plate evaporators are suitable for use in 
accordance with the invention. 

The extraction method and apparatus provided according to 
the invention has been found to be efficient and adaptable in 
that by varying the amount of wash liquor employed the tannin 
concentration in the final extract may vary. For example if 
30 the volume of wash liquor is increased the volume of extract 
will increase but the concentration will reduce. 

The spent bark after undergoing tannin extraction in 
accordance with the invention may be used as fuel or for 
horticultural or other applications. 

A preferred embodiment of the invention will now b 
described in relation to the drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
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Figure 1- comprises a schematic representation of a tannin 
extraction apparatus in accordance with the pr sent 
inventibn. 

DETAILED PBSCftiPTIQy 

Fresh wash hot water is introduced into the apparatus via 
holding tank Faucet means is provided for topping up tank 
1 with fresh water. Tank 1 is also provided with heating 
means to facilitate water being drawn from tank 1 at elevated 
temperatures preferably between 95 and 100 *C. 

10 Extraction of tannin according to the present invention is 

achieved by successive washing with progressively more dilut 
solutions at elevated temperatures with filtration and 
dewatering between- each washing stage until the strength of 
the enriched solutions decreases below a predetermined level. 
The hot water from tank 1 comprises the final wash solution. 

Holding tanks 2 to 5 progressively hold tannin enriched 
liquors of increasing concentration. Each tank may b 
insulated and/or may contain heating means to facilitate wash 
media being drawn from the tank at an elevated temperatur 

20 preferably in the range of from 95 to 100 *C. 

Tank 6 comprises an extraction tank for slurrying fresh 
comminuted bark with the wash liquor from tank 5 which is a 
tannin enriched wash medium. 

In the operation of the apparatus shown in Figure 1 
according to, the method provided by the present invention 
finely comminuted bark a majority of which is preferably -lam 
in size"; is. added to extraction tank 6. An extraction 
solution being tannin enriched wash liquors from tanks 4 and 
5 is added to tank 6. After the bark and extraction solution 

30 is aged in tank 6 under agitation at elevated temperature for 
a period of not more than 1 hour and preferably for a period 
of from 20 to 40 minutes, the slurry is pumped to the 
pressure filter in which the final rich liquor is separated 
from the bark. The final rich liquor which may contain 
approximately 10 to 15% tannin depending upon the am unt of 
wash water introduc d per cycle is divid d into two str ams. 
One stream is passed via paths 9 and 6 to rich r cycle liquor 
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tank 5. This stream forms a rich liquor recycle circuit 
within the apparatus of the invention. The other stream 
which may comprise the balance of the rich liquor extract 
from the pressure filter passes through rich extract holding 
tank 7 via paths 10 and 11 to be concentrated in th 
evaporator. The concentrated extract from the evaporator may 
have a tannin solids content of at least 30% and preferably 
around 40%. The extract is passed to holding tank 8 via path 
12. The removed moisture may pass through a condensor via 
path 13 before discharge from the system. 

The filter cake remaining in the pressure filter is wash d 
by a wash liquor from tank 4 which in a typical example may 
increase from approximately 2-3% tannin as it proceeds via 
path 4 to the filter to approximately 12% tannin as it 
proceeds via path 6 to holding tank 5 and subsequently 
extraction tank 6. 

Holding tank 5 acts as a header tank for enriched wash 
liquor and is used for withholding the wash liquor while wash 
liquor from a preceding cycle is ageing with bark in tank 6 
and being fed into the filter. Holding tank 5 accordingly 
forms part of a rich liquor recycle circuit. 

It is to be appreciated that the rich recycle liquor in 
tank 5 and rich extract in tank 7 have the same tannin, 
content as tanks 5 and 7 are filled by a separation of the 
tannin rich stream flowing from the filter via path 9. The 
_ internal rich liquor recycle so formed increases the amount 
of liquid in tank 6 preferably to a level of 5 parts liquid 
to 1 part bark which facilitates forming a pumpable slurry 
with the bark. 

Tank 5 accordingly acts as a holding tank for that 
proportion of the filter extract to be recycled. It is 
preferred to use a holding tank rather than to introduce the 
recycle stream directly into tank 6 as the extract to be 
recycled in any particular cycle may commence flowing from 
the filter along paths 9 and 6 before tank 6 is mptied of 
slurry. ^ 

After separation of the liquid phase from tank 6 in th 
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pressure filter , to provide th filter cak , the cake may be 
washed successiv ly by th wash liquors in tanks 4, 3, 2 and 
1 via paths 4, 3, 2 and 1 resp ctively. 

In a typical arrangement the wash liquors held in tanks 4, 
3 and 2 may yespectively hold approximately 2-3, 1 and 0.5% 
. tannin. - -i- 

Although not shown in Figure 1 a second extraction tank 
may be provided to enable ageing of a bark and concentrat d 
wash liquor-slurry in one tank while material from the oth r 
10 extraction tank is undergoing multi-stage washing. The 
second extraction tank may be filled with enriched wash media 
from the pressure filter via an alternative path 7 and from 
wash liquor tank 5 via an alternative path 6. 

Fresh bar* is added to the system via path 20 to 
extraction tank 6. 

By finely milling or otherwise comminuting the bark prior 
to addition to extraction tank 6 via path 20 the tannin 
extraction is ; facilitated and a pumpable slurry is formed. 

It miy be ^necessary to pre-dry the bark to restrain tannin 
20 polymerisation through a composting action which may occur if 
the bark is left in large moist stockpiles. Similarly, if 
the bark is hot pre-dried prior to addition to the system 
excessive moisture which may be up to 120% or more by weight 
would effectively dilute the rich extract proceeding via path 
10 to tank 7 and thereby reduce the effectiveness of the 
invention. '-■ '- - - — 

If drying is required prior to addition of fresh bark via 
path 20 a sipple hot air dryer would be suitable. Such a 
dryer may be fired at least partly by spent bark removed from 
30 the system via path 8. 

Preferably eadh of tanks 1 to 6 is insulated and/or heat d 
and all pipes are preferably lagged whereby to maintain all 
liquids upstream of rich extract tank 7 at elevated 
temperatur . e> .r - 

Older ijtif$f log bark has a higher tannin cont nt than 
younger strand bark howev r th younger bark generally 
contains tannins of a lower molecular weight and is ther for 
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easier to extract. 

The nature of the bark accordingly d t rmines the 
molecular weight of the tannins produced in accordance with 
the invention. One of the advantages provided by the present 
invention is that the extraction of naturally occurring 
tannins from bark may be carried out without the addition of 
any reagents other than water. However, additives may be 
introduced into the system for example if the molecular 
weight characteristics of the final product are to be 
altered. Additives may be added ' to extraction tank 6 when 
fresh bark is introduced or may be added elsewhere into th 
system. ^ . ........ 

A small amount of phenol, preferably . not more than 5% and 
most preferably around 3% on tannin solids may be added to 
the pre-concentrate to reduce concentrate viscosity. Such an 
additive addition may retard mold growth in the concentrated 
extract which may otherwise be encouraged by the presence of 
sugars, gums, etc. in the extract. 

The spent bark after the final washing and dewatering 
stage may be removed from the filter via path 8 and may b 
used for nursery and horticultural applications. The sp nt 
bark may also be a suitable fuel for example to provide hot 
gases for drying fresh bark thereby conserving energy within 
the system. 

The method and apparatus provided by the present invention 
provides a mechanical extraction method which avoids 
degrading the tannin molecules by chemical attack and also 
provides for high tannin extraction efficiencies without 
using large quantities of liquid. The low water /dry bark 
ratio preferably in the vicinity of 3:1 results in a high 
concentration extract preferably in the region of 10 to 15%. 
The use of a water/dry bark ratio in the region of 3.5:1 
would generally not be sufficient to form a pumpable slurry 
suitable for extraction however by recycling a portion of the 
rich xtract this can b achieved in accordance with the 
present inv ntion. The pr sent indention accordingly 
facilitat s the production of a high cone ntration tannin 
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extract without the need for extensive evaporation. Further, 
by using ouAy hot water for the extraction no potentially 
injurious chemical salts are introduced. 

Bark can be rather bulky and difficult to transport. The 
present invention has the added advantage that movement of 
bark is kept to a minimum. 

While it has been convenient to describe the invention 
herein in relation to particularly preferred embodiments , it 
is to be appreciated that other constructions and 
10 arrangements are also considered as falling within the scope 
of the invention. Various modifications, alterations, 
variations and/or additions to the constructions and 
arrangements ^described herein are also considered as falling 
within the scope and ambit of the present invention. 
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CLAIMS 

1. A method for extracting tannins from bark including 

* the steps of: 

contacting bark containing tannins with a first 
tannin enriched aqueous wash medium at elevated temperatures; 

separating the tannin-rich liquid extract by 
filtration including dewatering the resulting filter cake 
under pressure; j 
10 washing the filter cake With a plurality of aqueous 

wash media at elevated temperatures; and 

separating the tannin enriched media after each 
washing stage by filtration including dewatering the filter 
cake under pressure; 

wherein each successive wash medium has a lower 
degree of tannin enrichment than the preceding wash medium. 

2. A method according to claim 1 in which the final wash 
medium comprises water. 

3. A method according to claim 1 or claim 2 in which th 
20 first tannin enriched aqueous wash medium used to contact the 

bark contains a proportion of the tannin- rich liquid extract. 

4. A method according to any preceding claim in which 
the tannin-rich liquid extract is subjected to concentration 
whereby to form a concentrated extract. 

5. A method according to any preceding claim in which 
the bark comprises pinus radiata bark. 

6. A method according to any preceding claim in which 
the bark is comminuted before introduction into the 
extraction tank. 

30 7. A method according to claim 6 in which not more than 

5% of the bark is greater than 1 mm in any dimension. 

* 8. A method according to any preceding claim in which a 
pressure of at least 10 bar is applied to the filter cak 

j during each dewatering operation. 

9- A method according to any preceding claim in which 

the first tannin enriched aqueous wash medium is . at a 
temperatur f between 90* and 100 # C when brought into 
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contact with the bark. 

10 . A method according to claim 9 in which each tannin 
enriched aqueous wash medium is held at a temperature of 
between 90* and 100 *C between each wash cycle. 

11 . k method according to any preceding claim in which 
the bark and the' first tannin enriched wash medium are 
slurried at elevated temperatures for an ageing period of 
between 10 minutes and 1 hour. 

12. A method according to any preceding claim which 
10 includes between 2 and 4 washing stages following the initial 

separation of the bark from the first tannin enriched aqueous 
wash meditxm. 

13 . A method ; according to claim 12 in which the 
separation of the tannin-rich liquid extract, each washing 
stage and e£dh subsguent dewatering stage occur within the 
filter withotrt displacement of the filter cake from the 
filter. '.. ■ 

14, Apparatus for extracting tannins from bark containing 
tannins , and compris ing : 

20 extraction tank for slurrying fresh bark with a 

tannin enriched wash medium to effect primary extraction; 

a filter for filtering the slurry after primary 
extract idh and for dewatering the resulting filter cake under 
pressure;^ 

at l<aast one wash liquor holding tank for providing a 
tannin enriched liquor for washing the filter cake in the 
filter; 

a source of hot water for providing a final medium 
for washing the filter cake in the filter; and 
30 pumping means for moving the slurry and/or liquid 

media between the tanks and the filter 

whet^in the filter is adapted for dewatering th 
filter cake v under pressure between each separation and/or 
wash step. ^ 

15. Apparattre according to claim 14 which further 
includes agitating means for retaining the slurry in 
suspension in the extraction tank. 
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16. Apparatus according to claim 14 or claim 15 which 
further includes a tannin-rich recycle circuit whereby to 
separate the tannin-rich , stream flowing from the filter 
following the primary extraction and recycle a portion of 
said stream to said extraction tank. 

17 . Apparatus according to any one of claims 14 to 16 in 
which the filter is adapted to apply a pressure of at least 
10 bar to the filter cake during dewatering. 

18. Apparatus according to any one of claims 14 to 17 in 
10 which a second extraction tank 1 is provided whereby the 

contents of the second tank may undergo ageing while the 
contents of the first extraction tank undergo separation and 
washing. 

19. Apparatus according - to any one of claims 14 to 18 and 
including at least 3 wash liquor holding tanks for providing 
wash media of successively lower tannin contents. 

20. Apparatus according to any one of claims 14 to 19 and 
further including an evaporator adapted to form a 
concentrated extract from the tannin-rich liquid extract. 
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